the right. The amount of this dead space can be inferred by dividing the intercept of the line of perfect mixing by the intercept of the experimental line and multiplying by 100. This represents mixing efficiency, and from the tidal volume the dead space may be computed.
Dead space has contributions both from the upper air passages where no gas mixing occurs and from the lower air passages where mixing occurs but might be incomplete. For instance, a volume of 100 ml of lung gas in which gas mixing occurs with only 50 % efficiency may be regarded as 50 ml of dead space and 50 ml of completely mixed gas. Thus mixing efficiency of any degree may be represented.
From the lung nitrogen decay curve, therefore, a measurement of ventilatory efficiency may be derived, and in normal subjects this value is about 80% for normal tidal volumes. In emphysema, however, there may be a marked diminution, and values as low as 10% have been seen whilst 30% is by no means unusual.
This information is derived only from the observation that the decay curve has a displaced intercept and assumes, therefore, that the curve is rectilinear. In fact, the curve may be rectilinear, or it may be curved and from the degree of curvature further inferences may be drawn.
It is possible to displace the emphysematous decay curve towards the origin by such a constant as will bring the intercept on the horizontal axis to the position occupied by the normal curve. Reduction of the whole curve by the same factor will produce a curvature which may be compared directly with the normal. There is little doubt that the curve seen in the normal subject stems from inequalities of regional ventilatory distribution, so that increased regional inhomogeneity in emphysema might result in an increased curvature of the decay curve. Perhaps the majority of curves in emphysema show no increase in curvature, but many do, so that any general statement about regional ventilatory inhomogeneity is difficult to make.
Transfer of gas molecules from alveolus to capillary is difficult to measure in emphysema since most techniques measure both ventilatory and transfer anomalies. From such information as is available, and from a knowledge of the anatomical changes, it appears unlikely that gas transfer of itself is markedly impaired in emphysema.
Blood distribution in the normal subject has been measured by a variety of radioactive techniques which indicate poor flow in the upper part, and increased flow in the dependent parts of the lung, principally due to gravity. An increase in pulmonary artery pressure effects a more even distribution of blood flow, and in view of the moderate pulmonary hypertension which may be seen in emphysema, the regional distribution of pulmonary blood flow might be expected to be more even. Evidence is again not conclusive since some gradients are small and some reversed, with greater flow at the apex. The general impression appears to be that distribution is not uniform but patchy, as was the case with ventilatory distribution.
Thus the respiratory defects in emphysema may be summarized as defects in gas transport, in gas mixing, in blood distribution and probably in regional gas distribution.
The Diagnosis of Emphysema: How and Why [Abstract] In 1952, Fletcher, basing the diagnosis of emphysema on an increase in the index RC % TLC, showed that physical signs in the chest were of little diagnostic value and subject to considerable observer variation. This is still true today (Godfrey et al. 1969) . It is now recognized that this index is indicative only of generalized airways obstruction which may be due to at least three main disease processes: chronic obstructive bronchitis, asthma and emphysema. These are frequently combined and in the United Kingdom it is relatively rare to encounter pure examples of chronic obstructive bronchitis or emphysema. The diagnostic problem is therefore to determine how much a patient's symptoms are attributable to each of these processes. The diagnosis of asthma is not further considered in this paper.
Emphysema is not a single pathological condition. The bullous form, if severe enough to be of any clinical consequence, is readily diagnosed radiologically. Burrows et al. (1966) and Fletcher (1968) have indicated the clinical and functional abnormalities that are associated with generalized emphysema and which enable an approximate estimate of its severity to be made. The usual clinical features are an onset of dyspnoea late in adult life, which becomes extremely severe, in a patient of asthenic build with small amounts of mucoid sputum and no cyanosis at rest. The radiograph shows large volume lungs with a small vertical heart and attenuated vascular pattern (Laws & Heard 1962 , Simon 1964 . The arterial Pco2 is low in relation to the level of FEV (Burrows et al. 1965 ). The arterial oxygen saturation is not greatly reduced at rest but falls on exercise (Jones 1966) . TLC tends to be large and transfer factor reduced.
Small amounts of emphysema do not appear to be of much functional importance and cannot be diagnosed in patients who also have obstructive bronchitis (Fletcher 1968) .
Right ventricular hypertrophy is usually present but oedematous cor pulmonale is uncommon except when there is also severe bronchitis when Pco2 tends to rise. In patients with chronic airways obstruction who also have evidence of asthma but little emphysema, Pco2 may remain low and transfer factor may also be low.
The diagnosis of emphysema is of little therapeutic importance, for the management of patients with severe chronic airways obstruction i6s the same whether or not they have emphysema, except for the fact that oxygen therapy which may be needed to relieve the severe dyspncea may be given with less risk of a rise in Pco2. In pure emphysema the prognosis is better than in obstructive bronchitis but this seems to be attributable entirely to the lower Pco2 level (Jones et al. 1967 ).
The early diagnosis of emphysema might be important as an indication of the need for complete abstention from cigarette smoking. Radiological evidence of large volume lungs has been shown to be closely related to the severity of emphysema (Sutinen et al. 1965 , Nicklaus et al. 1966 ), but simple spirometric demonstration of airways obstruction should be equally valuable, for it is just as important for patients with early obstructive bronchitis to stop smoking as for those with early emphysema.
